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y%K 576.893.19 

NOSEMA DIPLOSTOMI SP. N. (MICROSPORIDIA: 
NOSEMATIDAE) — rHIIEPIIAPA3HT TPEMATOft POftA 
DIPLOSTOMUM H3 TJIA3 PbIB 

H. T. IIIiiriiHa h O. O. TpoSoB 

BceCOK)3HLIH HHCTHTyT reJIBMHHTOJIOrHH HMeHH K. H. CKpa6HHa 
H BceCOK)3HbIH HHCTHTyT 3KCnepHMeHTajIBHOH BeTepnHapHH, MocKBa 

OnncaHa HOBaa MHKpocnopH/uia Nosema diplostomi sp. n. H3 jihhhhok (MeTaijep- 

napHH) TpeMaTOfl pofla Diplostomum , napa3HTHpyic>H];HX b xpycTajiHKax raa3 npecHO- 

BOflHLIX pbl6. J^aHO OnneaHHe CTaflHH pa3BHTHa H03CMBI. 

MHEpocnopH^HH b nocjieAHHe ro^Bi Bee 6 ojii>me npnBjieKaioT BHHMaHne 
HCCJieAOBaTejien. Oco6lih HHTepec npeACTaBjimoT gamine 06 3thx npocTenninx 
H3 rejiBMHHTOB. K HacTomn;eMy BpeMemi 3aperncTpnpoBaHO 19 cjiyuaeB 
o 6 Hapy>KeHHH MHKpocnopn,n;HH y TpeMaTo#, napa3HTnpyioin;Hx b mopckhx 
h npecHOBo^HLix MOJiJiiocKax, paKOo6pa3HLix, aM$n 6 nHx h penTHjmnx (Mar¬ 
tin, 1936; Dollfus, 1946; Dissanaike, 1957; Schaller, 1959; Cort et al., 1960; 
Sprague, 1964; Canning and Basch, 1965 h THHeijHHCKaH, 1968). CBeAemm o 
Haxo>KAeHHH MHKpocnopn^HH b TpeMaTo^ax pti 6 b jiHTepaType HeT. BecHon 
1968 r. HaMH 6hjih o 6 Hapy>KeHLi MHKpocnopn^HH b MeTapepKapnnx TpeMaTO# 
po,n;a Diplostomum H3 xpycTajiHKOB rjia3 npecHOBo^HLix pLi 6 ($opejm, 6 e- 
jioro aMypa, TOJiCTOJioSa, hjiotbli, BepxoBKH, Kapna, BBioHa, necKapn h po- 
TaHa), KOToptie n nocjiynauiH MaTepnajioM ajih ^amioro nccjieflOBaHHH. 

MATEPHAJI H METOJJHKA 

C6op MaTepnajia #jih HCCJieAOBaHHH npoBo^Hjin b Bo^oeMax $opejieBoro 
xo3HHCTBa «Cxoahh» Mockobckoh oSjiacTH b 1968 — 1969 rr. Bcero HaMH 
6 lijio HCCJieAOBaHO 87 207 MeTapepKapnii po^a Diplostomum , coSpamiLix 
ot 3232 pti6 15 bh^ob (Ta6ji. 1). H3 nopa^KemiLix MHKpocnopn^HHMH jihhhhok 
H 3roTaBjiHBajm cyxne, Bjia>KHLie h HaTHBHLie Ma3KH. Cyxne mh 3 kh $HKcnpo- 
BaJIH aScOJIIOTHBIM MeTHJIOBLIM CHHpTOM H OKpaHIHBaJIH a3yp-303HH0M HO 
PoMaHOBCKOMy~rHM3a. Bjianmue Ma3KH $HKcnpoBajiH pacTBopoM L(eHKepa 
hjih By3Ha, a 3aTeM oKpauiHBajiH reMaTOKCHjiHHOM no reHAeHraimy. OnpacKy 
CHOP C BfclOpOHieHHBIMH nOJIHpHLIMH HHTHMH HpOBOAHJIH MeTOftOM HMHperHaiJHH 

cepeSpoM. Mop^ojiorHuecKoii xapaKTepncTHKH cnop H3MepeHO no 500 

CBe>KHX H OKpameHHLIX a3yp-903HH0M cnop. 

Nosema diplostomi sp. n. 

X o 3 h n h: MeTapepKapnn TpeMaTo# po^a Diplostomum 1 H3 xpycTa- 
jihkob rjia3 9 bh^ob npecHOBo^HLix pti6 (Ta6ji. 1). JloKajinsapnn: 
napeHXHMa. Cnopti pacnojiaraioTcn ,n;H(|)(|)y3HO hjih b BH^e CKonjieHHH. 

1 Tan nan MHKpocnopH,n;HHBBi3BiBaK)T3Ha T iHTe«jiBHBie Mop^oaornaecKHe H3MeHeHna y Me- 
Tan,epKapHH, onpe,n;ejieHHe hx /jo BH/ja 0Ka3aji0CB hcbo3mo>khbim. B /jaHHOM pafioHe caMBiM 
pacnpocTpaHeHHBiM bh^om b xpycTajiHKax raa3 pbi6 aBJiaeTca Diplostomum spathaceum 
(Rud., 1819). KpoMe toto, BCTpeaaiOTca Tarone D. indistinctum (Guberlet, 1923) h D. pa- 
raspathaceum Schigin, 1965. 


5 * 


469 



T a 6 ji n p a 1 


3apa>KeHH0CTb MiiKpocnopHAHHMH MeTai^epKapwif po.ua Diplostomum 
y pa3Hbix bhjjob pw6 


Bha pbi6bi 

Hhcjio nccjie- 

OSmee hhcjio 

Hhcjio nopaweHHbix 
MeTapepKapHH 

flOBaHHbIX 

pbi6 

MeTapepKa- 

PHH 

3K3. 

% 

Oopejib Salmo irideus Gibbons . . . 

2372 

61414 

6957 

11.3 

Bejibin aMyp Ctenopharyngodon idella 
(Valenciennes). 

80 

4997 

1092 

22.0 

Tojictojio6 Hypophthalmichthys molit- 
rix Valenciennes . . . 

2 

232 

101 

43.7 

Kapn Cyprinus carpio L 

340 

1891 

10 

0.5 

IljiOTBa Rutilus rutilus (L.). 

279 

15971 

1134 

7.1 

BepxoBKa Leucaspius delineatus (Heckel) 

48 

1006 

118 

11.8 

IlecKapb Gobio gobio (L ) 

25 

1391 

34 

2.4 

Kapacb Carassius carassius (L.) ... 

11 

12 

0 

0 

JIhhb Tinea tinea (L.) . 

1 

20 

0 

0 

Tojiep Nemachilus barbatulus .... 

3 

78 

0 

0 

Bbioh Misgurnus fossilis (L.) .... 

1 

133 

3 

2.6 ; 

IUpnoBKa Cobitis taenia (L.) . . 

1 

0 

0 

0 

Kojuonma Pungitius pungitius (L.) 

18 

34 

0 

0 

rojiOBenma Percottus glehni Dybovski 

30 

28 

2 

7.4 

OKyHB Perea fluviatilis L. 

21 

0 

0 

0 

Bcero . 

3232 

87207 

9451 

10.8 


MecTo ofiHapyjKeHHH: $opejieBoe xo3hhctbo «Cxoahh» Mockob- 
ckoh oSjiacra. BpeMH o 6 h a p y }k e h h a: KpyrjiLin toa; y cerojieT- 
kob (j)opejm cnopbi b MeTapepKapnax BnepBLie oSHapymnBaioTca b KOHpe 
hiohh— Haaajie Hioaa, t. e. b 1.5—2-MecaaHOM B03pacTe pLi6. 

Bi»iHBjieHLi cjiepyioipHe ctbahh pa3BHTHa rmiepnapa3HTa. 

A m e 6 y ji a npepcTaBjiaeT co6oh onpyraoe hjih TpeyrojitHofi (JmpMbr 
SjieAHooKpameHHoe Tejibpe pnaMeTpoM 1 — 1.5 mk. 06Hapy>KeHLi Ha npena- 
paTax, oKpameHHLix a3yp-303HH0M no PoMaHOBCKOMy-TnM3a (pnc. 1). 

Ill h 3 o h t bi . MojioALie Tpo(j)030HTLi, OKpyrjitie no $opMe, c xoponio 
BBipa>KeHHLIM KpynHLIM HAPOM. Hx AHaMeTp 2 — 3 MK. Mli HaXOAHJIH 1, 2, 3- H 
4-HAepHBie mn30HTLi. ^naMeTp 4-aAepHoro mn30HTa 5—7 mk. U,HTonjia3Ma 
cjia6o OKpameHHaa, roMoreHHaa. 

CnopoHTLi n c nopo6 JiacTBi. OSHapymeHHLie HaMH cno- 
pOHTLI npeACTaBJieHLI B BHAe OBaJIhHhIX KJieTOK C aeTKO BhipameHHLIMH HA- 
paMn; pa3Mep nx 6x3 mk. CnopoSaacThi b BHAe oBajibHBix KJieTOK c HeSojih- 
uihm hapom pacceaHLi oahhohho b napeHXHMe rejiLMHHTa hjih o6pa3yiOT 6 ojil- 
nme CKonjieHna ao 100 KJieTOK. 3 th CKonjieHna cBoefi oSojiohkh He HMeiOT. 
^naMeTp cnopoSjiacTa 3—4 mk. U,HTonjia3Ma 3pejiLix cnopoSaacTOB HepaBHo- 
MepHO, ho apKO OKpameHHaa. Hx pa3Mepi>i 6 jih3kh k pa3Mepy cnop. 

G nop li. 3pejibie cBemne cnopbi cjiaSo rpymeBHAHOH $opMhi: nepeA- 
hhh KOHep hx HecKOJiLKO cymeH h aacTO H3orayT, 3aAHHH pacmnpeH. OopMa 
3a$HKcnpoBaHHLix cnop H3MeHaeTCa b 3aBHCHM0CTH ot $HKcaTopa. Tan npn 
$HKcapnn aScojiioTHLiM MeTaHOJiOM h OKpaniHBaHHH a3yp-303HH0M cnopbi 
npnoSpeTaioT npaBHjiLHyio OBajiLHyio $opMy, a npn $HKcapHH CMecaMH 
U,eHKepa hjih By3Ha h OKpamnBaHHH reMaTOKCHjiHHOM CTaHOBaTca noaTH 
6 o6obhahoh $opMLi (pnc. 1, 2). OSojioana cnop rjiapKaa, npn BLicymHBaHHH 
cnopbi cMopipHBaioTca; cjih3hctoh KancyjiLi HeT. 

Ha pacniHpeHHOM KOHpe cbokhx cnop BHpHa BaKyojiL npaBHjihHOH onpyr- 
jioh $opMLi, 3aHHMaioipaa noaTH nojioBHHy a-hhhli cnopbi. nepeAHHH Kpan 
3 toh BanyojiH Bcerpa 3aKpyrjieH, a no ee SonaM h no3aAH Hee y 6ojihinHHCTBa 
cnop 3aMeTHhi y3KHe yaacTKH cnoponjia3Mbi. 

H3MepeHne cbokhx cnop nona3ajio, hto hx AJmna BapbnpyeT ot 2.7 ao 
4.9 mk, b cpeAneM 3.54+0.08 mk; mnpHHa BapbnpyeT ot 1.3 ao 2.4 mk, b cpeA- 
HeM 1.82+0.01 mk. 
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Cnopbi, oKpauieHHLie a3yp-903HH0M no P0MaH0BCK0My-rnM3a, HMeiOT He- 
ckojilko MeHbmne pa3MepLi: ^jnraa KOjie6jieTCH ot 2.4 r o 4 mk, b cpe^HeM 
3.12+0.02 mk; mnpiraa OKpameHHLix H3MeHneTCH b Tex me npe^ejiax Kan 



Phc. 1. Granin! pa3BHTHH N. diplostomi, 

1 , 2 — cnopbi c Bbi6poiueHHOH nojinpHoft HHThio; 3, 4 — aMeGyjibi; 
5 —8 — niH30HTbi; 9 — HeTbipex'bHinepHbift cnopOHT; 10 — cnopom 
nepea oSpa30BamieM aByx aByHaepHbix cnopoSnacTOB; 11 — 15 — 
cnoporoHHn: 11 — 12 — Mojioabie cnopoSjiacTbi; 13 — 14 — 3penbie cno- 
poSjiacTbi; 15 — 3pejian cnopa. a — mHBbie HeoKpauieHHbie cnopbi; 
6 — 3pejibie cnopoCjiacTbi, OKpaineHHbie a3yp-303MH0M no PoMaHOB- 
CK0My _ rnM3a; e — cnopa, OKpameHHan reMaTOKCMjiMHOM no TeftneH- 

raftHy. 


n y CBe>KHX cnop, a cpeflHHH paBHa 1.78+0.01 mk. Elijio HcnnTaHO BjiHHHue 
Ha cnopbi MexaHHnecKoro flencTBim — flaBjiemiH, a Tannse ^encTBHe pn^a xh- 
MnnecKHx Beni,ecTB — cojihhoh, cepHon n a30THon khcjiot (1, 5 h 10%), Ha- 
inaTLipHoro cnnpTa (5 n 10%), e^Koro Hax~ 
pnn n ejjKoro Kajinn (5 n 15%), nepeKncn 
Boflopofla (3 h 10%), flencTBne $H3Hojiornne- 

CKoro pacTBopa h flncTHJumpoBaHHon boah. 

Bti6pacbiBaHHe nojinpHon hhth HaSjnoflajm 
npn 3aMeHe $H3HOjiornnecKoro pacTBopa 
flHCTHJIJlHpOBaHHOH BOflOH H UOR fleHCTBHeM 

5% pacTBopa eflKoro HaTpnn c nocjiejjyio- 
m,HM jrerKHM flaBjieHHeM Ha nonpoBHoe cTeK- 
jio hjih npocTO nofl ^eiicTBHeM 3Hawrejib- 
Horo flaB^eHHH Ha cnopbi. BbiSpoineHHan 
nojinpHan hhtl b flJiHHy aocraraeT 44 mk, b 
cpe^HeM 27.7 mk. Ha npenapaTax, oKpameH- 
HLIX a3yp-303HH0M, MO)KHO BHfleTb Cnopbi 
c Bti6pomeHHOH nojinpHon hhtbio h npnKpe- 
njieHHOH k ero KOHU,y cnoponjia3Mon, HHor- 
fla TpeyrojiBHon $opMH. IlojinpHan hhtb 
Bcer^a o^Ha (pnc. 1 n 3). 

Tanne Mop^ojiornnecKHe npH3HaKn cnop, naK $opMa hx h pa3MepBi, 
onpe,o;ejieHHoe cooTHomeHne flJiHHH n ninpHHti cnop, npn KOTopoM ^jiHHa hx 
B cerjja MeHbine yTpoeHHoii ihhphhh, no3BojinioT othccth Hamnx MHKpocno- 
pnflHH k ceMencTBy Nosematidae . Cnopbi H30JinpoBaHti flpyr ot apyra h He 



Phc. 2. JKuBbie HeoKpameHHbie 
cnopbi N. diplostomi. MnKpo^o- 
Torpa^HH.X 1600* 
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T a 6 ji h ij a 2 





CpaBHiiTejibHbie AaHHbie ho MiiKpocnopii^iuiM po^a Nosema , o6Hapy>KeHHbiM 

y TpeMaTOA ii pw6 



BHAbI MHKpOCnopHAHft 

X03HHH 

Pacnp ocTpaHeHHe 

Pa3Mep cnop (b mk) 

fljmHa 

nojiapHoft 

HHTH 
(B MK) 

OopMa cnop 


T p e m a t o a h 





Nosema distomi Lutz et Splendore, 1908 

B HsejiTommKax iiojiOB03pejn*ix Glypthel- 
mins sp. ( Distoma linguatula Rudolphi 
1819) H3 KHineumlKa aM(f)H6nn Bufo ma- 
rinus 

Epa3HJIHfl 

2X0.8—1.0 

— 

OBajiLHan 

N. legeri , Dollfus, 1912 

MeTan;epKapHH Gymnophallus strigatus H3 
MOJiJiiocKa Donax vittatus , Mytitus edulis 

CDpaHipun 

5X2.5 

— 

OBajiLHan 

N. echinostomi Brumpt, 1922 . . . 

Pe/j,HH, n,epKapHH n MeTaijepKapHH ceM. 
Echinostomatidae y MOJiJiiocKa Limnaea 
limosa 

» 

5 

— 

BjiJimicoHAHan 

N. spelotremae Guyenot, Naville et 
Ponse, 1925 . . ........ 

MeTan,epKapnH Spelotrema carcini y canny- 
jihhbt Carcinus meanas (L) 

lIlBeniAapHn 

3.5 X 1.5 

— 

OBajiLHan 

N. encyclometrae Guyenot et Naville, 
1924 

MapnTa Encyclometra bolognensis H3 kh- 
meuHHKa ynsa Tropidonotus natrix 

EBpona 

3-3.5 

50-70 

OBajiLHan 

Nosema sp. Schaller, 1959 

CuopoiAHCTbi, pe^HH, iAepnapnH 4 bhaob 
TpeMaTOA MOJiJiK)CKa Trdpidiscus planor- 
bis (L) 

PflP 

2.3—3.4 X 1.1—1.5 

— 

OBajiLHan 

N. dollfusi Sprague, 1964 . . . 

Ciiopon.HCTbi Bucephalus cuculus y moji- 
jnocKa Crassostrea virginica (Gmelin) 

GHIA 

3X1.7 

— 

OBajiLHan 

Nosema sp. Gort, Hussey and Ameel, 
1960 

ClIOpOH,HCTBI H Il,epKapHH 12 BHAOB CTpn- 
ren^HA y 10 bhaob npecHOBOAHLix moji- 

JIIOCKOB 

GHIA 

4.9X3 

100 

OBajiLHan hjih 
rpymeBHAHan 












T a 6 ji h n, a 2 ( npodojiMeuue) 


Buflbl MHKpOCIIOpHflHH 

X03HHH 

Pacnp ocTpaHeHne 

Pa3Mep cnop (b mk) 

fljiHHa 

nojinpHofi 

HHTH 
(B MK) 

Nosema sp. Ginecinskaja, 1968 .... 

Ciiopon,HCTLi h u,epKapHH Xiphidiocercaria 
sp. y MOJiJiiocKa Limnaea stagnalis 

GGGP 

— 


N. diplostomi sp n. 

MeTan,epKapHH po^a Diplostomum y 9 bh- 
AOB IipeCHOBO^HLIX pLlO 

GGCP 

3.5 X 1.8 

44 


P LI 6 LI 


Nosema branchialis Nemeczek, 1911: . . 

Gadus aeglifinus , G. callarias 

Abctphu, KaHa^a, 
GCCP 

6.3 X 3.5 

90 

N. girardini Lutz and Splendore, 1908 

Girardinus caudimaculatus 

Bpa3HJinn 

2-2.5 X 1-1.5 

— 

N. pimephales Fantham, Porter and 
Richardson, 1941 

Pimephales promelas 

KaHa^a 

3.8—4.4 X 1-9—3.3 

70-90 

N. lophii Doflein, 1898 (Schaperclaus, 
1954) 

Lophius budegassa , L. spinola, L. piscato- 
rius 

CpeAH3eMHoe Mope, 
JIa MaHiu 

5 X 2.5 hjih 3.5 X 1.5 

— 

N. cotti Chatton and Courrier, 1923 
(Schaperclaus, 1954). 

Cottus bubalis 

OpaHn,nn 

8-10 

— 

N. ouoideum Thelohan 1895 (Schaper¬ 
claus, 1954) 

Motella tricirrata , Cepola rubescens 

CpeAH3eMHoe Mope 

2.5 X 1.5 

— 

N. fennica Lom and Weiser, 1969 . . 

Silurus glanis 

Ohhjihhahh 

6.8—8.1 X 2.5—3 

— 

N. tisae Lom and Weiser, 1969 .... 

Silurus glanis 

BeHrpnn (p. Tncca) 

4—5 X 2.2—2.6 

— 

N. anomala (Moniez 1887) Gurley, 1893 

Pungitius pungitius , Gasterosteus aculea- 
tus i Gobius minutus 

CipaHLi Ebpodli, 

Gill A (Ajincna) 

3_6x 1.5-2 

150 


OopMa cnop 


rpyuieBH^HO- 

oBajiLHaa 


OBaJiLHaa 

rpyuieBH^Haa 

OBa^LHaa 

BaHaHOBHAHaa 

OBaJiLHaa 


OBaJiLHaa 

OBaJiLHaa 

HinjeBHflHan 











o6pa3yeT CKonjieHHH, orpaHHneHHbix MeMSpaHon. 9 to ^0Ka3tiBaeT npHHafljiejK- 
hoctb ^aHHOH MHKpocnopnflHH k po^y Nosema. 

II a t o r e h e 3. IlopajKeHHbie MeTapepKaptm HecKOJibKO yBejmnHBaioTCfl 
b pa3Mepe, CTaHOBHTCH Henpo3pauHbiMH h nornSaioT. 

^H$(J)epeHiiiHajibHtiH parH03. H3BecTH0, hto hokoto- 
ptie MHKpocnopHAHH — bmcoko cnen;H(j)HUHbie napa3HTbi b OTHomeHHH k xo- 
3 flHHy (Kudo, 1924; Weiser, 1961; Hcch, 1968; THHepuHCKaH, 1968), noaTOMy 
Hapafly c Mop^ojioruuecKHMH noKa3aTeJiHMH Ba>KHbiM bh^obbim KpuTepneM 
ABJineTCH h npucnocoSjieHHOCTb MHKpocnopH/tHH napa3HTHpoBaTb b onpe^e- 
jieHHOM xo3HHHe hjih Kpyre xo3neB. Mbi cuHTaeM HeoSxoAHMbiM npoBecra 
cpaBHeHue N. diplostomi c ^pyrHMH n 3 BecTHHMn npeflCTaBHTejmMH 3Toro po^a, 



Phc. 3. Gnopbi c Bbi6poineHHOH nojiapHofi hhtbk). HMnperaa- 
u;hh cepe6poM. MHKpo$OTorpa<j>HH. X 1250. 


napa3HTHpyH)iu;HMH y TpeMaTO^, a Taione cpaBHHTb 3Toro napa3HTa c Mtmpo- 
cnopuAHHMH pbi6 (ia6ji. 2). 

y pbi 6 H 3 BecTHO 9 bh^ob po,n;a Nosema ; Bee ohh pe 3 KO oumuaioTCH ot N. di¬ 
plostomi Ran no Mop^oJiornuecKHM npn3HaKaM, Tan n no npncnocoSjieHHOCTn 
nx k cbohm xo 3 neBaM. CpaBHeHne Mop(j)OJiornnecKHx npn 3 HaKOB N. diplo¬ 
stomi c ^pyrHMH npe^CTaBHTeJiHMH 3Toro po^a, napa 3 HTHpyioii];HMH y TpeMa- 
toa, noKa 3 biBaeT, hto Mem%y hhmh hmciotch pa3JiHUHH b $opMe n pa3Mepax 
cnop, ^jiHHe nojinpHon hhth. ITo pa3Mepy cnop onncaHHbin HaMH Bn# 6 jin?Ke 
Bcero ctoht k N. spelotremae H3 HHpHCTHpoBaHHbix MeiapepKapHn Spelotrema 
carcini H 3 caKKyjiHHbi (Dollfus, 1946). O^HaKO cnopbi N. diplostomi HMeioT 
cjia 6 o rpymeBH^Hyio (J)opMy n 6 ojibmyio nmpnHy. Xo3neBa cpaBHHBaeMbix 
bh^ob npnHa,i];jie>KaT k pa3HbiM THnaM. 

TaKHM o 6 pa 30 M, cpaBHeHne N. diplostomi c /jpyrHMH H 03 eMaMH H 3 Tpe- 
MaTOA h pbi 6 noKa3HBaeT, uto o 6 Hapy>KeHHaH HaMH H03eMa hbjihctch ho- 
bbim bh^om. Bn^oBoe Ha3BaHHe ^aHO no xo3HHHy, b kotopom napa3HTHpyeT 
3Ta MHKpOCnOpH^HH. 
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NOSEMA DIPLOSTOMI SP. N. (MICROSPORIDIA : NOSEMATIDAE), 

A HYPEPARASITE OF TREMATODES OF THE GENUS DIPLOSTOMUM 

N. G. Shigina and O. F. Grobov 
SUMMARY 

A new microsporidia, Nosema diplostomi , is described from metacercariae of the ge¬ 
nus Diplostomum. These trematodes are common parasites of freshwater fishes injuring 
the crystallines of eyes. 

Amoebulae, schizonts, sporonts, sporoblasts and spores were discovered. Spores are 
pyriform, 3.5 mk in length and 1.8 mk in width. The polar filament reaches 44 mk. 
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